FIXATION ELEMENT INSERTION DEVICE 

Field of the Invention 

The present invention relates to a device for the storage and dispensing of 
5 osteosynthetic fixation elements, and in particular to a device for attaching fixation 
elements to bone. 

Background of Invention 

In the surgical treatment of fractures in the maxillofacial area, as well as 

10 fractures of the foot and hand, a trend toward preferring ever-smaller implants can clearly 
be noted. The reason for this is the generally increased understanding of the biomechanical 
bases of osteosynthesis. In the field of treating maxillofacial fractures, more attention can 
be paid to the cosmetic results of osteosynthesis, thanks to the miniaturization of implants. 
In the field of hand surgery, restrictions on movement in the area of the fingers can be 

15 avoided. In this regard, smaller osteosynthetic implants in the fingers can be placed under 
the tendons. In the case of an implant with a large cross-section, the tendons need no longer 
be extended to their full length. 

The dimensions of some smaller implants (screws, plates and tacks) are in 
the range of about 0.8 mm to about 2.0 mm. Problems in the area of packaging, storage and 

20 manipulation during surgery arise due to this miniaturization. Handling in the operating 
room, particularly in the maxillofacial area, has proved difficult. Depending on the degree 
of severity of the fracture or correction, up to 40 bone fixation elements, such as tacks or 
screws, may be required. These screws must be taken individually by the operating room 
nurse from a so-called screw rack, checked for length, placed on a screwdriver and given to 

25 the surgeon. The surgeon must, in turn, insert them through the osteosynthesis plate into 
pre-drilled screw holes. During the transfer of the screw and the attempted insertion of the 
screw, it often falls off the screwdriver, into the wound or onto the operating room floor. 
The attempt to find a lost screw is often excessively time-consuming, given their 
dimensions and extends the time spent in surgery. The frequent loss of screws in the 

30 operating room, and during packing and sterilization, causes unnecessary costs for the 
hospital. 

An additional problem in dealing with mini-screws arises during their 
implantation. After the surgeon has selected the osteosynthesis plate proper for the fracture 
in question, a plate is positioned over the fracture. A hole is then drilled for the screw 
35 (0.5-1.5 mm diameter) through one of the plate holes. After drilling, the screw is received 
from an operating room nurse and screwed into the bone through the plate. Commonly 
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problems arise in finding the core drill hole in the bone, since the bone surface is covered 
with blood or soft tissue and the plate can slip on the smooth bone surface. 

Summary of Invention 

5 The present invention relates to a device for attaching fixation elements to 

bone, including a longitudinal member extending along a longitudinal axis from a proximal 
end to a distal end and having a channel extending therein adapted for receiving at least one 
fixation element. A shaft extends within the channel and is positioned coaxially within at 
least a portion of the longitudinal member and at least a portion of the shaft is retained 

10 within the longitudinal member and a distal end configured and adapted to contact at least a 
portion of the fixation element received within the longitudinal member. The longitudinal 
member is moveable with respect to the shaft to drive the fixation element into bone. 

In one embodiment, the longitudinal member can include a first member for 
receiving at least one fixation element at the distal end and a second member attached 

15 coaxially to the first member, and the first member is movable with respect to the second 
member. A spring can be housed within the channel to engage the first member for 
resiliently biasing the first member in the axial direction. In one preferred embodiment, the 
first and second members are substantially cylindrical and the first member is movable 
telescopingly within the second member. The first and second members can be interlocked 

20 in the axial direction. The shaft is substantially cylindrical and can have at least two 
portions with different diameters. The distal end of the longitudinal member includes a 
pronged tip for resiliently holding a fixation element therein. 

Another device for attaching fixation elements to bone according to the 
present invention comprises a longitudinal member having a channel extending therein and 

25 a plurality of spacers positionable within the channel. Each spacer has a tip portion at a 
distal end configured and dimensioned for holding a fixation element. In one embodiment, 
the spacer has a cavity at a proximal end configured and dimensioned for receiving a tip 
portion of an adjacent spacer. The spacer can have a frustoconical portion. The fixation 
element is held to the tip portion by a friction fit and the spacer has a shoulder at a base of 

30 the tip portion configured for contacting a proximal end of an adjacent spacer when such 
spacers are in abutting relationship. In one preferred embodiment, the spacers are stackable 
such that a plurality of spacers are positionable in abutting relationship and the spacers can 
be axially alignable within the channel. 

In another embodiment, the device includes a shaft located centrally with 

35 respect to the channel for moving the spacers axially with respect to the shaft. The shaft can 
include a frustoconical tip at a distal end and the tip can be received in the proximal end of 
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the spacer. In one embodiment, a tab extends radially outward from the shaft and is 
configured to be movable by a human finger to move the shaft with respect to the 
longitudinal member. A spring engages a slot in the longitudinal member for locating the 
shaft at a plurality of preselected locations with respect to the longitudinal member. 
5 In one embodiment, the channel has a front opening at the distal end of the 

longitudinal member and the spacers can travel through the opening. The channel can also 
include a back opening at the proximal end of the longitudinal member and the spacer can 
travel through the back opening. A handle is connected to the proximal end of the 
longitudinal member. 

10 The present invention is also directed to a device for holding a fixation 

element, including a holding portion configured to hold the fixation element, and a 
receiving portion connected to the holding portion and configured to receive an adjacent 
fixation element holder and fixation element. The holding portion is configured to 
releasably hold the fixation element and the receiving portion can include a body having a 

15 cavity therein. The holding portion has an exterior contour and the interior cavity has an 
internal contour, and the interior contour is configured and dimensioned to conform to the 
exterior contour. 



Brief Description of the Drawings 

20 Fig. 1 is a perspective view of one embodiment of an insertion device 

according to the present invention; 

Fig. 2 is a perspective view of a fixation element for use with the insertion 
device of Fig. 1; 

Figs. 3-4 illustrate the placement of a fixation element within a pre-drilled 

25 hole in bone; 

Fig. 5 is a cross-sectional view of another embodiment of an insertion 

device; 

Fig. 6 is a partial cross-sectional view of a portion of the device of Fig. 5; 
Fig. 7 is a perspective view of another embodiment of an insertion device; 
30 Fig. 8 a cross-sectional view of the embodiment of Fig. 7; 

Fig. 9 is a side view of a fixation element spacer for use with the insertion 
device of Fig. 7; 

Fig. 10 is a perspective view of another embodiment of an insertion device; 
and 

35 Fig. 1 1 is a cross-sectional view of the embodiment of Fig. 10. 
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Detailed Description of the Preferred Embodiments 

Referring to Fig. 1, a preferred fixation element insertion device 10 
according to the present invention generally includes a longitudinal member extending 
along a longitudinal axis 12 from a proximal end 14 to a distal end 16 and having a channel 

5 18 extending therein. The insertion device is preferably used to drive an osteosynthetic 
fixation element, such as a resorbable tack, into bone tissue. Channel 18 is configured and 
dimensioned to receive at least one fixation element for storage, transport, dispensing, and 
or insertion into bone. 

Referring to Fig. 2, one preferred fixation element compatible with insertion 

10 device 10 comprises a tack 20 having a shaft 22 integral with a head 24 at a proximal end 
thereof. The distal end of shaft 22 has a conical nose 26 to facilitate the insertion of tack 20 
into bone tissue. A plurality of circular ribs 28 extend radially from the exterior of shaft 22 
to prevent the removal of the tack from the bone tissue after it has been inserted. Head 24 
has an outer diameter greater than the diameter of shaft 22 and contacts or rests against the 

1 5 bone or bone plate when the tack is inserted into bone tissue. In the preferred embodiment, 
the tack is made from a resorbable material so that it remains in the bone tissue temporarily 
and is absorbed by the body. In alternate embodiments, tack 20 can have numerously 
different configurations and dimensions. Also, different types of fixation elements 
altogether can be used with insertion device 10. For example, biocompatible screws, nails, 

20 anchors, rivets, or other similar implants can also be inserted using insertion device 10. 

Referring again to Fig. 1, insertion device 10 has a handle 30 at the proximal 
end that is configured to conform to the shape of a person's hand or palm for easily gripping 
and applying force with the device. Channel 1 8 generally comprises a socket defined at the 
distal end 16 and an elongate applicator extension 32 extends between distal end 16 and 

25 handle 30. Socket or channel 18 fits about the proximal end of fixation element 20 to hold 
element 20 in insertion device 10 by an interference or friction fit. In the embodiment of 
Fig. 1 , an individual tack 20 can be held at distal end 1 6 and head 24 of tack 20 is preferably 
held within the socket or channel 18 while the shaft 22 of tack 20 projects outside thereof, 
as shown in Fig. 3. 

30 Referring to Figs. 3-4, the insertion device can be used to fasten a plate 40 or 

other device to a bone 41. In operation, a hole 42 is pre-drilled in the bone tissue at the 
desired insertion location and the insertion device 10 is placed adjacent the insertion 
location and the conical nose 26 of tack 20 is inserted into hole 42 and then shaft 22 of tack 
20 is driven into the bone tissue by applying force in the axial direction to the handle, such 

35 as by a person's hand. As shown in Fig. 4, once tack 20 is inserted into bone, insertion 
device 10 is withdrawn from the insertion location and tack 20 is separated from channel 
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18. When the insertion device 10 is withdrawn, the forces holding shaft 22 of tack 20 to 
bone 41 are greater than the forces of the interference fit between head 24 and channel 18 so 
that head 24 of tack 20 is separated from distal end 16, leaving tack 20 secured to the bone. 
In a preferred embodiment, insertion device 10 is a reusable device and is autoclavable 
5 between uses. 

Referring to Figs. 5-6, an alternate embodiment of an insertion device 50 
includes a handle 52 at a proximal end and a spring loaded elongate applicator extension 54 
extending between distal end 56 and handle 52. Extension 54 comprises a spring cover 58 
attached to handle 52 for housing spring 60 and a holding sleeve 62 coaxially attached to 

10 the distal end of spring cover 58 in a telescoping fashion for receiving a fixation element. 
Sleeve 62 has slightly smaller external dimensions than the internal dimensions of cover 58 
so that the proximal end of sleeve 62 can be inserted into the distal end of cover 58 and 
sleeve 62 can move in the axial direction with respect to cover 58. Sleeve 62 includes 
prongs 64 that interlock with ridges 66 on the interior of cover 58 so that when sleeve 62 is 

15 inserted into cover 58, sleeve 62 is not inadvertently removed from cover 58 in the distal 
direction. In a preferred embodiment, sleeve 62 has prongs 64 that are flexible and are 
collapsible or bendable into the interior of sleeve 62 so that sleeve 62 can be removed from 
cover 58 for cleaning, disassembly, or replacement. Prongs 64 are biased radially 
outwardly so that sleeve 62 can be easily reattached by simply pushing the sleeve into the 

20 cover in the proximal direction. At the distal end of sleeve 62 is a pronged tip for retaining 
a fixation element. Pronged tip 68 is generally flexible and when the distal end of sleeve 62 
is pressed, the prongs of sleeve 62 flex around the head of a fixation element to pick up and 
retain the element. In this way, it is possible to pick up a relatively small fixation element 
in a simple, single action. 

25 A central channel 70 extends within handle 52 and through extension 54. A 

shaft member 72 is housed within central channel 70 and extends generally the entire length 
of channel 70 within extension 54 and is preferably fixedly attached to handle 52. Shaft 72 
is generally cylindrical and includes a base portion 74 that engages the interior of channel 
70 within handle 52 preferably by press fit, a mid-section 76 having a smaller diameter than 

30 base portion 74, and a tip portion 78 having a smaller diameter than mid-section 76. A first 
shoulder 80 is positioned at the transition of base portion 74 and mid-section 76. Spring 60 
is housed within spring cover 58 and extends around mid-section 76 and is compressible 
between first shoulder 80 and the proximal end of sleeve 62, biasing sleeve 62 axially in the 
distal direction. 

35 The method of operation or use of device 50 is similar to the method 

described above with respect to device 10. The insertion device 50 is placed adjacent an 
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insertion location with a pre-drilled hole in bone and the fixation element or tack is driven 
into the bone tissue by applying axial force in the distal direction to handle 52, moving 
sleeve 62 in the proximal direction. When sleeve 62 is moved in the proximal direction, 
spring 60 biases sleeve 62 in the distal direction and shaft 72 is moved in the distal direction 

5 due to the force applied on the handle. Thus, when sleeve 62 is moved further in the 
proximal direction, such as by applying axial force in the distal direction during fixation 
element insertion, sleeve 62 is retracted within cover 58 and shaft 72 is forced in the distal 
direction through the distal end of sleeve 62. Tip portion 78 of shaft 72 engages the 
proximal end of a fixation element and separates the fixation element from pronged tip 68 

10 and drives the fixation element into bone. In this way, the fixation element is automatically 
disengaged from distal end 56 of device 50 and there is no need to manually slide holding 
sleeve 58 or rock the insertion device to disengage the fixation element. After the fixation 
element has been inserted completely, insertion device 50 can be removed from the 
insertion location and sleeve 62 will spring back to its original starting position, shown in 

15 Fig. 5. In an alternate embodiment, shaft 72 is moveable in the axial direction with respect 
to handle 52. 

Referring to Figs. 7-8, an alternate embodiment of an insertion device 90 
includes a central channel 92 that extends through device 90 for receiving fixation elements 
or tacks 94. Channel 92 can store a plurality of tacks 94 and when insertion device 90 is 

20 used, a sufficient supply of tacks are available for quick and easy insertion into bone. A 
handle 96 is at a proximal end of device 90 and an elongate applicator extension 98 extends 
between a distal end 100 and handle 96. Once a tack 94 is inserted into bone, another tack is 
advanced toward distal end 100 and into position to be inserted. In this way, a surgeon or 
nurse does not need to repeatedly attach or load fixation elements into an insertion device 

25 and there is a ready supply of fixation elements housed within the device. Thus, the device 
only needs to be loaded once, thereby reducing operating time. 

In the preferred embodiment, the tacks are attached to carriers or spacers 102 
and are aligned coaxially within the central channel 92 of device 90. In a preferred 
embodiment, spacer 102 is hollow and has an exterior contour and an interior contour, and 

30 the interior contour is generally configured and dimensioned to conform to the exterior 
contour so that a plurality of spacers are easily stacked. As best seen in Fig. 9, each spacer 
102 has a circular cross section which tapers from a hollow proximal end 104 to a distal end 
106 having a socket 108 for receiving a tack 94. Like the embodiment of Fig. 1, tack 94 is 
held in socket 108 by an interference or friction fit. Each spacer can accommodate at least 

35 one fixation element at the distal end, and a plurality of spacers can be inserted into central 
channel 92 of insertion device 90, each with a tack attached to the distal end. The spacers 
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are aligned coaxially within central channel 92 such that each spacer 102 proximal end 104 
is aligned to receive a distal end 106 of an adjacent spacer so that the spacers can be axially 
stacked in abutting relation within channel 92, as shown in Fig. 8. Each spacer 102 
comprises a cylindrical nose or tip portion 110 toward distal end 106 and has a diameter d. 

5 Tip portion 110 extends an axial distance 1 from an angled mid-section portion 112. A 
shoulder 1 14 is formed at the intersection of tip portion 110 and mid-section portion 112. 
Back portion 116 extends from mid-section portion 112 and includes a slot 118 extending 
around the outer periphery. Back portion 1 16 is preferably substantially cylindrical having 
a diameter D and mid-section portion 1 12 is preferably substantially frusto-conical. Back 

10 portion 116 diameter D is larger than tip portion 110 diameter d so that tip portion 1 10 of a 
spacer 102 can be accommodated within the interior of back portion 116. In a preferred 
embodiment, shoulder 114 extends radially beyond the perimeter of tip portion 110 and is 
configured and dimensioned to rest against or abut the proximal end 104 of back portion 
116. Midsection portion 112 and back portion 116 extend an axial distance L from 

15 shoulder 1 14 to proximal end 104, and distance L is preferably greater than distance 1. In 
this way, when a fixation element or tack 94 is attached to a tip portion of a first spacer and 
then inserted into the interior of a proximal end of a second spacer, there is sufficient space 
within the interior of the second spacer to accommodate the tip portion of the first spacer 
and a fixation element attached thereto. 

20 The spacers 102 are individually moveable within channel 92. For 

example, spacers 102 are advanced in the distal direction when an additional spacer is 
introduced into the proximal end of channel 92. When a spacer is inserted into the proximal 
end of channel 92, shoulder 114 of the spacer being inserted contacts the proximal end 104 
of the most proximal spacer in channel 92 and pushes or forces all of the spacers in the 

25 channel in the axial direction toward distal end 100 of device 90. The most distal spacer 
extends from distal end 100 of driver 90 and the shaft of tack 94 extends beyond socket 108 
of spacer 102 in a position ready to be inserted into bone. In the preferred embodiment, an 
elastic ring 120 is positioned on the interior of channel 92 adjacent the proximal end for 
engaging slot 1 18 to prevent movement of the spacers in the proximal direction. Ring 120 

30 extends radially inward into channel 92 and engages slot 1 18 of the most proximal spacer, 
and when channel 92 is full of spacers, the spacers do not move in the proximal direction. 

In operation of insertion device 90, a tack is inserted in the bone tissue by 
means of an axial force exerted on the proximal end of the device, much the same as for 
device 10 of Fig. 1. After the tack is inserted in the bone, the device is removed from the 

35 insertion location thus separating the element from the distal most spacer at the distal end of 
the device, and leaving the tack in the bone. In a preferred method, the now empty distal 
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most spacer is then removed from the distal end of channel 92 and reinserted into the 
proximal end thereof, advancing the remaining spacers distally in the channel and moving 
the distal most spacer and tack to the distal end 100 of the device and ready to insert the 
tack. This method can be repeated as desired for the particular application. In a preferred 

5 embodiment, channel 92 is configured to accommodate about ten spacers, however the 
invention is also applicable to different size insertion devices with various channel lengths 
to accommodate more or less spacers or fixation elements as desired. Similarly, differing 
spacer dimensions or fixation element dimensions can also influence the fixation element 
holding capacity of the insertion device. Also, it is not required that empty spacers be 

10 introduced into the proximal end of channel 92, and spacers having tacks attached thereto 
can also be introduced, thereby providing a continuous supply of fixation elements. 

Referring to Figs. 10-1 1, an alternate embodiment of an insertion device 130 
includes a handle 132 at the proximal end 134 and an elongate applicator extension 136 
extends from handle 132 in the distal direction. Applicator extension 136 has a central 

15 channel 138 for receiving a plurality of fixation elements or tacks 140 and a piston 142 is 
axially aligned with channel 138 and movable therein to advance the tacks in the distal 
direction. Piston 142 is positioned at the proximal end of channel 138 and a tab 144 
extends laterally from one side of piston 142 and through a longitudinal slot 146 in 
extension 136. Tab 144 includes a knurled or textured portion 148 for engaging a person's 

20 finger to allow for manual advancement of piston 142 within channel 138. In a preferred 
embodiment, slot 146 includes angled portions 150 and a spring (not shown) is attached to 
tab 144 to engage angled portions 150 of slot 146 and prevent piston 142 from moving in a 
proximal direction. Channel 138 forms a fixation element supply chamber, and like the 
insertion device of Figs. 7-8, the fixation elements are attached to spacers 152 and are 

25 aligned coaxially within channel 138 to be inserted into bone tissue one at a time as 

described above. The configuration and design of the spacers 152 used with device 130 are 
the same as spacer 102 shown in Fig. 9. Also, the fixation elements are held at the distal 
end of each spacer by the same interference or friction fit used in the device of Figs. 7-8. 
In a preferred embodiment, channel 138 is configured to accommodate about four spacers, 

30 however the invention is also applicable to different size insertion devices with various 
channel lengths to accommodate more or less spacers or fixation elements as desired. 

In operation of insertion device 130, the distal end of piston 142 interfaces 
engages the proximal end of the last or proximal most spacer aligned within channel 138 to 
force the spacer in the distal direction and advance all of the aligned spacers in the channel. 

35 In a preferred embodiment, piston 142 exterior substantially corresponds to the interior of 
the mid-section and back portion of spacer 152. For example, piston 142 is preferably 
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generally cylindrical with a tapered portion 154 at the distal end and tapered portion 154 is 
angled to generally correspond to the interior of mid-section portion of spacer 152. 

While it is apparent that the illustrative embodiments of the invention herein 
disclosed fulfill the objectives stated above, it will be appreciated that numerous 
5 modifications and other embodiments may be devised by those skilled in the art. Therefore, 
it will be understood that the appended claims are intended to cover all such modifications 
and embodiments which come within the spirit and scope of the present invention. 

10 
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